Analytics of the Impact of User Involvement in the Innovation Process and its Outcomes. Case Study: Media-Enhanced Learning (MEL) Service  by Still, Kaisa et al.
 Procedia - Social and Behavioral Sciences  46 ( 2012 )  1740 – 1746 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Hüseyin Uzunboylu   
doi: 10.1016/j.sbspro.2012.05.370 
WCES 2012 
Analytics of the impact of user involvement in the innovation 
process and its outcomes. Case study: Media-Enhanced Learning 
(MEL) service 
* b -  
 
bTampere University of Technology, Hypermedia Laboratory, Korkeakoulunkatu 1, 33101 Tampere, Finland  
Abstract 
This study provides insights into the linkages between the intensity and impact of user involvement in innovation activities when 
developing new services for the education sector. The paper examines the innovation process of a media enhanced learning 
service (MEL), which is designed to support the introduction of media components into the study of various subjects in 
elementary school. It allows for learning inside and outside of the classroom using mobile phones and computers. The 
participation of technology solution provider, city officials and school (both teachers and students), the content and technology 
changes made to the service as well as the contributions to the usage of the service are explored with multiple methods of data-
collection. The resulting analytics are presented visually in the form of graphs, charts and timelines for the innovation activities. 
Our results indicate that user involvement has a significant impact on the innovation process and its outcomes. 
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1. User involvement in innovation 
Innovation is widely regarded as a critical source of competitive advantage and growth in the global economy, 
are emerging to tackle the learning challenges of an increasingly changing world. Some of the main innovation 
drivers in the education field are the rapid and dramatic advance of information technology, which changes the way 
we find and process information, and the development of the education sector as a significant global industry 
(Friedman & Deek, 2003;Hussein, 2010). 
Traditionally, innovation was considered to take place within R&D organizations and the only people involved 
were R&D personnel (Jensen, Johnson, Lorenz, & Lundval, 2007). However, in the current business environment, 
innovation activities are rarely carried out within a single organization. Rather, the required knowledge and other 
resources are often extracted from multiple sources. Accordingly, the benefits of and even the necessity for opening 
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up participation in innovation processes to other actors are widely acknowledged. For example, open innovation 
literature emphasizes creating value in networks (Chesbrough, 2003); the innovation co-creation research stream 
highlights working together with customers and end users (Prahalad & Ramaswamy, 2004; Lavasani, Afzali & 
Afzali 2012); and the literature concerning user innovation emphasizes the fact that users themselves can create 
innovative solutions to meet their own needs (von Hippel, 1986; 1988). 
-driven 
in the process of co-
creation (Holmqvist, 2004). User-driven innovation is seen to take many forms, such as:   (a) the utilization of user 
participants, or co-creators, as well as  a resource in innovation processes, (c) user innovations produced by users 
themselves for their own needs (Kuusisto & Kuusisto, 2010). User-driven innovation is often seen in contrast to 
technology-driven innovation, where the research and development activities are the key drivers in the innovation 
process.  
Nowadays, users have better opportunities, capabilities and oftentimes more willingness to participate actively in 
innovation, and indeed initiate innovation processes (Howe, 2008). Furthermore, users have many opportunities for 
creating, communicating and collecting information and knowledge related to the result as well as the process of 
innovation (Still, Isomursu, Koskela-  2011). These types of interactions can actually be seen 
as one of the defining characteristics of the different manifestations of user-driven innovation. In technology-driven 
innovation, interaction with users is relatively limited; in co-creation there is a stronger interaction, and in user 
innovation it is the users who are initiating the interaction (Kuusisto & Kuusisto, 2010).  
Direct contact between users and product developers has been found to be an important element in user 
the benefits of interaction have been shown to include strengthening 
the internalization and actual utilization of user information in innovation activities and motivating the development 
efforts (Heiskanen et al., 2007; Ott, Tavella, 2010), and the overall establishment of the service innovation process in 
sers ensures that their views and 
expectations are taken into account, resulting in better products, services and experiences, but also resulting in more 
realistic expectations as well as ownership of the end-result (Preece, Rogers, & Sharp, 2002). Overall, the anticipated 
impact of user involvement is positive, as stated in the broad definition of innovation as process and outcomes 
production, and esta & Apaydin, 2010, p. 1155).  
development of user-driven innovation, in order to obtain an overall picture of the extent, nature and development of 
Inelmen, 2011; Gault & Hippel, 2009). In addition, successful user involvement requires methods and 
processes to understand user data and to integrate data into the design process (Kaasinen et al., 2010, p. 52). 
Furthermore, we acknowledge that innovation indicators and measurements remain a challenge. Therefore, we see 
that understanding the user involvement process and its end-result is important. To this end, we propose monitoring 
and measuring the link between the intensity and impact of user-involvement in innovation and its benefits for all 
stakeholders. 
2. Research methodology 
This study uses a case-study methodology approach in order to achieve the goal of understanding the intensity and 
impact of user involvement in innovation. In the case study, we explore the innovation process that resulted in a new 
ICT supported learning solution called Media Enhanced Learning (MEL). The case study method has been found to 
be a legitimate way of adding to the body of knowledge in the information systems field, because it provides detailed 
and analyzed information about real world environments through examples of phenomena under research (Benbasat, 
Goldstein, & Mead, 1987).  
2.1. Case Study: MEL with multiple stakeholders 
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The case context for this study is the innovation process of the MEL service at the Metsokangas elementary 
school in Oulu, Finland. MEL is an educational technology service that is intended to support learning by 
introducing media components to studies in various subjects, allowing learning in and outside the classroom using 
mobile phones and computers. Utilizing MEL, teachers can create assignments by providing a set of instructions 
prescribing how students should perform in groups, how they should interact and collaborate, and how they should 
solve a problem. The students can select and complete the assignment using videos or pictures captured by using 
mobile phones. Then students can manage and complete the assignment with other students, using web based user 
interfaces on computers, by editing, augmenting and reiterating the results created with mobile phones. Finally, 
teachers can monitor, instruct, and comment on the execution of the assignments, reviewing the results with the 
class, and sharing the results with other teachers. 
All in all, the MEL service combines aspects of e-learning with media sharing platforms. The service includes two 
elements: (1) the technical solution (both mobile and web clients and a server component) and (2) the content created 
(e.g. assignments designed by teachers for students). A more detailed description has been presented by Lahti, Siira, 
 (2011).  
The development process from initial concept to the ICT supported learning solution that is being used at the 
Metsokangas school involved multiple stakeholders. The City of Oulu in Finland is working on supporting the 
development of new technologies by creating new services as part of the European collaboration project (Eureca 
ITEA2 consortium; a 3 year project from 2009 to 2012). MEL is a potential service of City of Oulu,, which allows 
for viewing City of Oulu in the role of customer. VTT, the Technical Research Centre of Finland has the relevant 
competence and knowledge of new technologies and their implementation in EU project environments to act as the 
provider and developer of the technical solution behind the MEL service. The teachers and students of Metsokangas 
elementary school represent the end users. As context experts, the teachers have a further role as the developers of 
the content for the service.  
2.2. Data on MEL innovation process 
Based on our analysis, the innovation process in the MEL service context has been divided into four phases. These 
phases are based on the discussions and the terminology used by the three stakeholders of the process and they 
follow the rather general phases of 1) ideas emergence, 2) developing, 3) testing and 4) application (Toivonen & 
Tuominen, 2009).  
The idea emergence phase of the MEL service took place in 
motivation of students and to highlight experience-based learning and going beyond text-based assignments met the 
opportunities offered by mobile phones and their technical development. The development phase took place from 
January 2010 until the end of September 2010. During it, the concept was developed into a functioning, technical 
solution. The testing phase took place during the last three months of the year 2010. This phase included rapid 
iterations for improving the service at the same time as it was being tested at the school. The actual application phase 
started at the beginning of 2011. As of the end of November 2011, MEL continues to be regularly used at the 
Metsokangas school. 
Gathering information, analyzing it and utilizing the findings for improvement activities has been an integral part 
about the usage of the service, as well as organized data gathering from the users during the testing phase that was 
especially concentrated on the experiences of the users. Stakeholders from the school, namely teachers, also 
organized some of the data gathering. Furthermore, in order to demonstrate the positive impact and value of the 
innovation activities, user experience gathering in video format was conducted. All of these undertakings highlight 
the importance of understanding the value and impact of the MEL service on its stakeholders.  
3.  Findings and interpretations 
Based on the data collected continuously during the innovation process of the MEL service, we have access to 
information about (1) service usage, and (2) user involvement during the innovation process. We propose that 
analytics of both the usage and the user involvement can be utilized in understanding the impact of user involvement 
in the service. These are presented visually in the form of graphs, charts and timelines for the innovation activities, 
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showing developments during the MEL innovation process from January 2010 to November 2011 and allowing for 
visible linkages between them (Figure 1, available online at htpp://bit.ly/mel-storyline). 
Indicators of usage of the MEL service (shown in the upper part of Figure 1) were tracked automatically (via 
logins and multimedia shared) as well as manually (via assignments) using the web platform: 
 Logins (dark red line in Figure 1) refer to the number of users logging into the MEL web service shown by 
activity (monthly total). The logins start in September 2010, indicating the timeframe when service development 
had reached the level that allowed for login-functionality. During the testing phase, monthly login activity peaked 
at 360. During the application phase, the activity ranged between 0 and 112 per month. 
 Amount of multimedia shared (gray-green line in Figure 1) refers to the number of multimedia objects (photos or 
videos) that users created using the mobile device, and then loaded onto the web service. The functionality that 
allowed for multimedia sharing was launched in October 2010 when 512 multimedia objects were shared. During 
the application phase, the activity ranged between 0 and 263 shared objects per month. 
 Media, biology, art, Finnish language and other (bar graphs in the upper section of Figure 1) refer to the school 
subjects for which MEL assignments have been designed. Altogether, there have been 16 actual assignments 
formulated by teachers and completed by students. 
Indicators of user involvement (shown in the lower part of Figure 1) were tracked by an analysis of 
communication exchanged concerning improvement ideas (from meetings during the development phase and emails 
during the testing phase of MEL); by an analysis of email communication to and from the users (i.e. teachers) with 
regard to MEL; the user satisfaction survey and video documentation of the experiences of the users. 
 Features, Content and Issues (bar graphs in the lower part of Figure 1) refer to the number of development ideas 
that originated from the non-technical developers with the support of VTT technical developers. Overall, there 
were 107 improvement ideas: 76 (71%) about aspects of technical development; 19 (18%) about content 
development and 12 (11%) about issues and problems experienced. The different colors on the bars indicate the 
source of the improvement idea: green is for Metsokangas School teachers (39 ideas or 36% of the total); gray for 
City of Oulu officials (11 ideas or 10% of the total); and red for co-creation where all of the stakeholders 
participated (57 ideas or 53% of the total).   
 Email in (purple line) refers to the number of emails that teachers received from other stakeholders regarding 
MEL. The total monthly number ranged from 0 to 26. 
 Email out (orange line) refers to the number of emails that teachers sent to other stakeholders regarding MEL. The 
total monthly number ranged from 0 to 28.  
 Subject suggestions (pie charts) refer to the number of suggestions received from students about which curriculum 
subjects should use the MEL service. Utilizing a user satisfaction survey, a total of 29 suggestions was received in 
December 2010, and 11 (38%) of them suggested using MEL in Biology and 5 (17%) in Finnish Language. The 
video interviews of students conducted in May 2011 presented 11 suggestions for suitable subjects for using the 
MEL service, 3 (27%) them suggesting Biology and 3 (27%) suggesting English Language.   
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Figure 1. MEL development: usage and user involvement 
Impact on user involvement in the MEL service was approached from various perspectives for the purposes of this 
study. Overall, it is assumed that the usage of the service is one indicator of the impact of user involvement; if user 
involvement has succeeded in providing a good innovative solution, the usage continues. This certainly is the case 
with the MEL service, as it continues to be used at the Metsokangas school, as can be seen from the graphs, charts 
and timelines for logins and multimedia shared. The volume of usage can be understood as an indicator of teacher 
involvement, as can the intensity of user involvement measured by emails in and out, indicating that as teachers are 
using the service, they are providing feedback about the system and actively participating in the development 
process. Furthermore, impact is reflected in the number (and percentage) of improvement ideas that were 
implemented. The total number of ideas implemented during the process was 65 (61%). The numbers of 
implemented ideas about features was 38 (58%), content 18 (28%) and issues 9 (14%). The number of implemented 
ideas from City of Oulu officials was 31 (48%), from Metsokangas school representatives was 3 (4%) and from co-
creation 31 (48%). Therefore, 70% of ideas by teachers were implemented, 27% from City of Oulu officials, and 
54% of ideas from co-creation. This again can be considered to indicate the impact of teacher involvement as well as 
that of the customer, the City of Oulu, in the innovation process of developing MEL. User satisfaction surveys and 
videos, their results and how those results fed into the innovation process in December 2010 and May 2011 show that 
happy h occasions. Furthermore, the student usage suggestions for using 
MEL in Biology lessons were noted in the content development; in the fall semester of 2011 half of the assignments 
and subsequent multimedia shared was related to Biology. Both of these indicate the impact of student involvement 
in the MEL service development. 
4. Discussion 
Our quest for understanding the impact of user involvement in educational technology innovation adopted a data-
driven approach. Our context was the innovation process and its result; an ICT supported learning solution called the 
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MEL service at Metsokangas elementary school in Oulu, Finland. The participants in the process included technical 
developers as well as city officials, teachers and students. 
From the data relating to service usage and user involvement during the innovation process, the analytics of the 
impact of user involvement was represented visually. It needs to be emphasized that generally speaking, analyses 
presented in the form of indicators, measures and metrics, as well as their correlations and linkages remain 
challenging for the study of the innovation process. Our insights about the impact of user involvement are a result of 
existing, available data as well as the in-depth understanding of the MEL service and its innovation process.  
Analytics of data and their representation in graphs, charts and timelines can be used to tell the story of 
innovation, in this case using timelines to present the developments and involvement of various stakeholders during 
the process. Analytics related to usage (logins and multimedia shared) demonstrate that the service development with 
user involvement was successful and significant as it continues to be used at the Metsokangas school, even though 
the usage numbers have not increased. The analytics of the intensity of user involvement (measured by emails to and 
from users as well as by the number of development ideas from stakeholders) tells the story of the testing phase 
being especially intensive in terms of the interaction between stakeholders, as well as generating most of the 
development ideas. Furthermore, we propose that the numbers and percentages of ideas from users that have been 
implemented can be used an indicator of the impact of user involvement. The improvement ideas can be seen to have 
concentrated in the earlier stages more on features and technical development; content development took place after 
the testing phase. Additionally, it can be observed that the involvement of students did not take place before the 
testing phase (indicated in the multimedia shared as well as by the results of the user satisfaction surveys and videos). 
Nevertheless, the feedback from students has possibly contributed to the fact that a high proportion of the 
assignments submitted by them have been related to Biology, just as was suggested by the students themselves.  
Overall, the analytics 
design continues in use where the users are creating content , p. 52). 
Accordingly, we highlight the importance of collecting, analyzing, presenting and using data related to usage and 
user involvement throughout all of the phases of the innovation process.   
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